In the present paper we study the orthogonal polynomials with respect to a measure which is the sum of a finite positive Borel measure on [0, 2π ] and a Bernstein-Szegö measure. We prove that the measure sum belongs to the Szegö class and we obtain several properties about the norms of the orthogonal polynomials, as well as, about the coefficients of the expression which relates the new orthogonal polynomials with the Bernstein-Szegö polynomials. When the Bernstein-Szegö measure corresponds to a polynomial of degree one, we give a nice explicit algebraic expression for the new orthogonal polynomials.
Introduction
It is well known [7] that polynomials orthogonal with respect to some positive Borel measure supported on the unit circle are related to Hermitian Toeplitz matrices. On the other hand, they are connected with the characteristic polynomials of principal submatrices of a structured upper Hessenberg matrix [8] . In the case of measures supported on the real line the Hessenberg matrix becomes a Jacobi matrix. These polynomials are usually required for least squares data fitting. In particular, they are very useful in linear prediction theory of discrete stationary stochastic processes [7] .
There are several situations where the Toeplitz matrices for certain given measures are explicitly known and one wants to determine a set of polynomials which are orthogonal with respect to a measure which is a combination of the given measures. In the case of measures supported in the real line, this problem has been introduced in [4] .
In particular, in [1] this problem was studied for the sum of a measure µ supported on the unit circle and the normalized Lebesgue measure. The translation in terms of the entries of the resulting Toeplitz matrix means that we only perturb the main diagonal of the Toeplitz matrix associated with µ by adding a constant term. This fact is strongly connected with a method introduced by Pisarenko [9] for retrieving harmonics from a covariance function. It is based on a classical result by Carathéodory about the trigonometric moment problem. The relation with the "maximum entropy" spectral estimator and the effect of the addition of a noise component is analyzed there.
The generalization of the problem studied in [1] can be done in two different ways. The first one consists in the perturbation of the Toeplitz matrix T (µ) associated with µ by adding a finite number of moments of the second measure to the corresponding moments of T (µ). This approach has a numerical interest in perturbation theory for eigenvalues of Toeplitz matrices.
The second one has an analytical flavour. If ν is a positive Borel measure supported on the unit circle and {ϕ n } ∞ n=0 is the sequence of orthonormal polynomials with respect to ν, i.e. 
,
. . , is a sequence of positive Borel measures supported on the unit circle such that ν is the * -weak limit of the sequence {ν k } [6].
Furthermore,
for every polynomial P of degree at most k. The relation with numerical quadrature on the unit circle has been pointed out by several authors [3] . Thus, it seems to be natural to consider the sequence of measures dµ k = dµ + dν k and the corresponding sequences of orthogonal polynomials. A varying orthogonality appears and thus we are interested to analyze the sequence of monic polynomials associated with the measure dµ k for a fixed k.
